(19) 



J) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



EP 0 723 316 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
21.11.2001 Bulletin 2001/47 

(21) Application number: 96300191.2 

(22) Date of filing: 10.01.1996 



(51) Intel/: H01R 13/629, H01R 12/22 



(54) Plate connector 

Kartensteckverbinder 
Connecteur pour carte 



(84) Designated Contracting States: 
DE FR GB 

(30) Priority: 20.01.1995 JP 2600795 

(43) Date of publication of application: 
24.07.1996 Bulletin 1996/30 

(73) Proprietor: SUMITOMO WIRING SYSTEMS, LTD. 
Yokkaichi City Mie 510 (JP) 

(72) Inventors: 

• Sakurai, Toshikazu, 
c/o Sumitomo Wiring Syst. Ltd 
Yokkaichi-City, Mie, 510 (JP) 



CO 
CO 

CO 

CO 
CN 

o 

CL 
LU 



• Sakatani, Atsushi, 
c/o Sumitomo Wiring Syst. Ltd. 
Yokkaichi-City, Mie, 510 (JP) 

(74) Representative: Chettle, Adrian John et < 
Withers & Rogers, 
Goldings House, 
2 Hays Lane 
London SE1 2HW (GB) 



(56) References cited: 
EP-A- 0125 564 
FR-A- 2 530 085 
US-A-4 045 110 
US-A- 4 334 732 



EP-A- 0 472 006 
US-A- 4 007 977 
US-A- 4 118 094 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP0 723 316B1 



2 



Description 
Technical Field 

[0001] The present invention relates to an electrical 
plate connector for attachment to a plate. 

Background of the Invention 

[0002] Figure 11 of the appended drawings shows a 
prior art type of plate connector 50. The plate connector 
has a configuration whereby a housing 51 has a cavity 
52 into which a female terminal fitting 53 is inserted from 
the bottom as viewed. The female terminal fitting 53 is 
engaged by a resilient lance 57 which retains it. A pro- 
jecting member 54 comprising the female socket is 
aligned with a hole 58 provided on an upper face of the 
housing 51 . The female terminal fitting 53 has a resilient 
member 55 bent into a V-shape, and a plate attachment 
member 56 projecting beyond the elastic bent member 

55 in a downward direction. 

[0003] The housing 51 is positioned on a plate P by a 
position fixing means (not shown). In addition, the plate 
attachment member 56 is fixed to the plate P by insertion 
through an attachment hole H, and then soldering (not 
shown), thus the plate P and fitting 53 are electrically 
connected. 

[0004] In the prior art plate connector 50, the attach- 
ment direction of the plate attachment member 56 and 
the projection direction of the projecting member 54 are 
the same, and a resilient member 55 is provided there- 
between to accommodate end loadings due to catching 
of the member 54 on the hole H. Furthermore, the resil- 
ient member 55 can accommodate movement due to 
attachment resistance of the corresponding male termi- 
nal fitting through the aperture 58. In such cases, the 
resilient member 55 bends and thereby serves to pre- 
vent excess stress from being applied to the plate at- 
tachment member 56, and to prevent the plate attach- 
ment member 56 from being damaged, and so on. 
[0005] In the case of the prior plate connector 50 it is 
difficult to make the elastic bent member 55 conform to 
a specified bent shape with a high degree of accuracy. 
Consequently, there is a possibility of the plate attach- 
ment member 56 not sitting in the correct position with 
respect to the projecting member 54, and of not being 
aligned properly with the hole H on assembly. Moreover, 
even if no misalignment of the plate attachment member 

56 occurs at the manufacturing stage of the terminal fit- 
ting 53, misalignment of the plate attachment member 
56 may occur during the attachment of the housing 51 
or during handling after - attachment. 

[0006] In the case where such a misalignment occurs, 
the plate attachment member 56 may collide with the 
plate P instead of entering the hole H smoothly, resulting 
in problems such as difficulty during the attachment op- 
eration, damage to the plate attachment member 56, 
etc. This problem is increased if a plate connector has 



many such attachment members. 
[0007] US-A-4007977 discloses an electrical connec- 
tor having a terminal protruding from the cavity of a con- 
nector body, and a retainer latchable in the body. The 
5 retainer includes a pushing face to urge a terminal into 
the cavity and an aperture through which the terminal 
protrudes to the exterior. 

[0008] FR-A-2530085 also discloses a terminal 
housed within a connector body and protruding to the 
*o exterior through a retainer which in use urges the termi- 
nal into the body. 

[0009] The present invention has been developed af- 
ter taking into consideration the problems discussed 
above and aims at preventing misalignment of such 

*5 plate attachment members. 

[0010] According to the invention there is provided a 
plate connector comprising a housing (10) with a cavity 
(11 A) formed therein, and a terminal (20A) in the cavity, 
said terminal (20A) comprising an insertion member 

20 (2 1 A) in the cavity ( 1 1 A) and a plate attachment member 
(23A) projecting from the cavity (11 A) and adapted for 
attachment to a plate P, the plate connector further com- 
prising a retainer (30) attachable to a face of the housing 
(10) from which said plate attachment member (23A) 

25 projects, the retainer (30) having a position fixing hole 
(36A) formed therein for receiving and correcting the po- 
sition of the plate attachment member (23A) as the re- 
tainer (30) is attached to the housing (10) in use, said 
retainer having a pushing face (32A.32B) adapted to en- 

30 gage said insertion member (21 A) and urge said inser- 
tion member inwardly of said cavity (1 1 A), as the retain- 
er (30) is attached to the housing (10) in use, and said 
retainer (30) and housing (10) have co-operating snap 
fitting latch members (18,39A;118;139A) to retain the 

35 housing and retainer in a fully engaged condition, char- 
acterised in that said fitting (20A) includes a serpentine 
resilient member (22A) between the insertion member 
(21A) and the plate attachment member (23A), the re- 
tainer (30) further including a tapered guide face (37 A) 

40 for smoothly connecting the cavity (1 1 A) to the position 
fixing hole (36A), and for guiding the plate attachment 
member (23A) into the position fixing hole (36A) during 
attachment to the housing, and said snap-fitting latch 
members also being engageable to retain the housing 

45 and retainer at a separation. 

[0011] The position fixing hole holds the attachment 
member against movement. Moreover, the plate attach- 
ment member is protected from misalignment if an ex- 
ternal force is applied to the plate attachment member 

50 during handling thereof. Furthermore, excessive force 
cannot be applied to the terminal since the resilient 
member absorbs end loads on the attachment member. 
[0012] The guiding face ensures that a misaligned 
plate attachment member enters the position fixing hole 

55 without colliding with the retainer. 

[001 3] Preferably the guide face is circular about said 
hole, and in the preferred embodiment the guide face is 
constituted by the position fixing hole. Preferably the po- 
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sition fixing hole includes a parallel sided bore outboard 
of the guide face, the bore fitting closely around the at- 
tachment member and thus providing support therefor. 
[0014] The pushing face ensures that a partly inserted 
terminal is fully inserted into the cavity as the retainer is 5 
attached to.the housing. 

[0015] Preferably the terminal includes opposite 
shoulders for abutment with opposite pushing faces of 
the retainer. The pushing faces both ensure full insertion 
of the terminal fitting and retain the terminal in the cavity. 
[0016] Consequently, unlike the case where the ter- 
minal is held in place by means of an elastic stopping 
member (such as a lance) formed inside the cavity, de- 
formation or misalignment of the plate attachment mem- 
ber and incorrect insertion of the terminal can be pre- 
vented. This deformation or misalignment of the plate 
attachment member occurs due to frictional resistance 
with the elastic stopping member (lance) when the plate 
attachment member is gripped for inserting the terminal 
into the cavity, and incorrect insertion of the terminal oc- 
curs due to a misconception that the partly inserted ter- 
minal has been inserted correctly, the misconception re- 
sulting from the terminal becoming hard to remove due 
to the frictional force between the half-inserted terminal 
and the elastic stopping member. 
[001 7] Furthermore, since it is no longer necessary to 
provide a member such as the elastic stopping member 
inside the cavity in order to hold the terminal, the mould- 
ing of the interior of the cavity can be simplified, resulting 
in lower production costs. 

[0018] The terminal preferably includes a protrusion 
at one side thereof for engagement in a corresponding 
recess of the cavity. Such a protrusion ensures that the 
terminal can be fitted in one orientation only, and pre- 
vents arcuate movement thereof relative to the cavity. 
[0019] In the preferred embodiment the terminal is 
one piece and comprises a plate attachment member at 
one end, a connector portion at the other end and adapt- 
ed to receive an electrical connector, and a mid portion 
comprising said resilient member. The resilient member 
includes one or more undulations to absorb end loads 
on the attachment member and to accommodate re- 
alignment thereof as the retainer is attached to the hous- 
ing. 

[0020] The resilient member may extend at one side 
of the housing, and the connector is preferably folded 
from a sheet metal blank. 

[0021] The connector assembly according to the in- 
vention may include a plurality of said cavities each hav- 
ing a connector with a protruding attachment member. 
A single retainer is preferably provided to push partly 
inserted connectors fully into the corresponding recess, 
to guide respective attachment members into the cor- 
rectly aligned condition, and to retain the connectors in 
the housing. The retainer is preferably removably at- 
tached by e.g. co-operating resilient latch members 
which may provide an intermediate and final attachment 
condition. In a preferred embodiment the intermediate 



condition ensures that the plate attachment member is 
protected from damage during transit. The attachment 
force in the intermediate condition is preferably lower 
than in the final condition. 

[0022] Other features of the invention will be apparent 
from the following description of preferred embodiments 
described by way of example only with reference to the 
accompanying drawings in which: 

Figure 1 is a partly cut-away sectional view showing 
the separated state of a housing and a retainer of a 
plate connector according to an embodiment of the 
present invention; 

Figure 2 is a partly cut-away front view showing the 
assembled housing and retainer; 
Figure 3 is an enlarged cross-section view along the 
lines X-X of Figure 1; 

Figure 4 is an enlarged cross-section view showing 
an intermediate stage in the assembly process of 
the retainer and the housing; 
Figure 5 is an enlarged cross-section view along the 
lines Y-Y of Figure 2; 

Figure 6 is an enlarged cross-section view showing 
the plate connector attached to a plate; 
Figure 7 is an enlarged cross-section view along the 
lines Z-Z of Figure 2; 

Figure 8a is a front elevation of a large terminal 
Figure 8b is a side elevation of the large terminal 
Figure 9a is a front elevation of a small terminal 
Figure 9b is a side elevation of the small terminal 
Figure 10a corresponds to Fig. 5 and illustrates a 
second embodiment having an intermediate attach- 
ment condition; 

Figure 10b is a scrap section illustrating the inter- 
mediate attachment condition; 
Figure 10c is a scrap elevation illustrating the inter- 
mediate attachment condition; and 
Figure 1 1 is a cross-section view showing a prior art 
plate connector attached to a plate. 

[0023] An embodiment of the present invention is ex- 
plained hereinbelow, with reference to Figures 1 to 9. 
[0024] A plate connector 1 of the present embodiment 
comprises a housing 10, terminal fittings 20A, 20B, and 
a retainer 30. 

[0025] The housing 1 0 is made of synthetic resin ma- 
terial. As shown in Figure 1 , at the left and right extrem- 
ities of the housing 10, cavities 11 A are formed for in- 
sertion of large terminals 20A. Between these cavities 
11 A, a plurality of cavities 11 B are formed for insertion 
of small terminal fittings 20B. Insertion holes 13A, 13B 
connected to the cavities 11 A, 11 B respectively, are 
formed on an insertion face 12 (the lower face in Figure 
1 ) of the housing 1 0, into which corresponding male con- 
nectors (not shown) are inserted to engage the respec- 
tive terminals 20A.20B. Located opposite to the inser- 
tion face 12 is an attachment face 14 against which the 
retainer 30, is engaged. The cavities 11 A, 11 B open to 
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the attachment face 14 through respective openings 
15A, 15B, 15A. 

[0026] Tapered guide faces 16A, 16B (Fig. 4) are 
formed at the mouths of the openings 15A, 15B and fa- 
cilitate insertion of terminals 20A, 20B. The cavities 11 A, 
11 B have a generally rectangular section and a respec- 
tive internal wall face thereof has an insertion groove 
17A, 17B formed therein in order to accommodate pro- 
jecting ends 24A, 24B of the terminals 20A, 20B. 
[0027] A plurality of resilient, plate-shaped fitting 
members 18 project from the attachment face 14 of the 
housing 10, and have fitting holes 18a formed therein. 
The housing 10 and the retainer 30 are held together 
after attachment by fitting protrusions 39a provided on 
the retainer 30 which engage the fitting holes 18a in a 
snap fitting manner. The housing 10 and the retainer 30 
are separable since the resilient fitting members 18 can 
be bent outwards to release the fitting protrusions 39a 
from the fitting holes 18a. 

[0028] Hubs 1 9 are formed on both the extreme ends 
of the housing 10. During attachment of the retainer 30 
the hubs 1 9 fit into corresponding hub holes 41 . Machine 
screws (not shown) for fixing the plate can pass through 
the hubs 19, and the hubs 19 may have threads 19a for 
engagement with threads (not shown) of a plate P. 
[0029] As shown in Figures 8a and 8b, the large ter- 
minal 20A comprises an insertion member 21 A, a resil- 
ient bent member 22A, and a plate attachment member 
23A. The insertion member 21 A is insertable into the 
cavity 11 A and has a rectangular section. Its free end 
face has an opening 200A that aligns with the insertion 
hole 13A. A corresponding male terminal (not shown) 
can be inserted through the hole 13A into the opening 
200A. A face 25A is provided on the insertion member 
21 A opposite to the opening 200A. The face 25A is con- 
tacted by a pushing face 32A of the retainer 30 in use. 
One side face of the insertion member 21A has a plate- 
shaped projection 24A formed by partially cutting out a 
portion from the side face and bending it outwards. This 
projection 24A is insertable into the insertion groove 1 7A 
of the cavity 11 A. The resilient member 22A extends 
along the longitudinal direction of the opening 200A and 
is connected to the side of the insertion member 21 A on 
which the projection 24A is formed. The centre of the 
extended portion of the resilient member 22A is formed 
in a V-shape. Due to the resilience of this V-shaped por- 
tion, excess force on other parts of the terminal 20A is 
prevented, as will be further explained. The plate attach- 
ment member 23A is formed by folding the sides of an 
extension of the resilient portion in towards the centre. 
The plate attachment member 23A is arranged to be in- 
sertable into an attachment hole H formed in a plate P 
(Fig. 6). 

[0030] As shown in Figures 9a and 9b, the small ter- 
minal 20B comprises an insertion member 21 B, a resil- 
ient bent member 22B and a plate attachment member 
23B. The insertion member 21 B is insertable into the 
cavity 11 B and has a rectangular section. One end face 



has an opening 200B that aligns with the insertion hole 
13B. A corresponding male terminal (not shown) can be 
inserted into the opening 200B. One side face of the in- 
sertion member 21 B has a plate-shaped projection 24B 
5 formed by partially cutting out a portion from the side 
face and bending it outwards. This projection 24B is in- 
sertable into the insertion groove 17B of the cavity 11 B. 
A face 25B is provided opposite the opening 200B for 
contact with a pushing face 32B of the retainer 30. The 
resilient bent member 22B is formed into a V-shape, and 
due to the elasticity of this V-shaped portion, application 
of excess force on other parts of the terminal 20B is pre- 
vented. 

[0031] The retainer 30 is shaped so as to fit with the 
attachment face 14 of the housing 10. Attachment mem- 
bers 31 A, 31 B are formed on the retainer 30 on a face 
corresponding to the attachment face 14. The attach- 
ment members 31 A, 31 B are insertable into the open- 
ings 15A, 15B, and the projecting end faces thereof form 
pushing faces 32A, 32B. In the case where the terminals 
20A, 20B are inserted correctly into the cavities 11 A, 
11 B, the pushing faces 32A, 32B lightly make contact 
with the faces 25A, 25B when the retainer 30 is attached 
to the housing 10. In the case where the terminals 20A, 
20B are not in a fully inserted condition, the pushing fac- 
es 32A, 32B contact the faces 25A, 25B as the retainer 
30 is attached, thereby moving the terminals 20A, 20B 
into a fully inserted condition. 

[0032] A plurality of insertion chambers 33A, 33B are 
formed into the retainer 30. The insertion chambers 
33A, 33B open out in the direction of the pushing faces 
32A, 32B and align with the cavities 11 A, 11B. Tapered 
guide faces 34A, 34B are formed at the mouths of each 
of the insertion chambers 33A, 33B so as to align with 
the mouths of the cavities 11 A, 11 B. These guide faces 
34A, 34B allow the plate attachment members 23A, 23B 
and the resilient members 22A, 22B to smoothly enter 
the insertion chambers 33A, 33B with certainty and with- 
out the possibility of getting stuck. Further, when the re- 
tainer 30 is attached to the housing 10, it is arranged 
that there is enough space in the insertion chambers 
33A, 33B to permit the resilient members 22A, 22B to 
move. 

[0033] In the chambers 33A, 33B, position fixing 
through holes 36A, 36B are formed which open out to 
an attachment face 35 which is opposite to the pushing 
faces 32A, 32B, that is, on the side where the plate P 
makes contact. The cross-sectional area of each of the 
position fixing holes 36A, 36B is smaller than that of 
each of the insertion chambers 33A, 33B through which 
the plate attachment members 23A, 23B can pass with- 
out the likelihood of any sticking. The position fixing 
holes 36A, 36B are arranged in such a position as to be 
aligned with respect to the attachment holes H of a plate 
P (Fig. 6). The plate-attachment members 23A, 23B are 
arranged to have no play in the direction of the surface 
of the attachment face 35, but to be movable in a direc- 
tion that is longitudinal with respect to the position fixing 
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holes 36A, 36B. 

[0034] Guiding faces 37A, 37B are formed in the in- 
sertion chambers 33A, 33B in such a way as to make 
the inner walls of the insertion chambers 33A, 33B in- 
creasingly narrow in the direction of the position fixing 5 
holes 36A, 36B. These guiding faces 37A, 37B face to- 
wards the plate face of the resilient members 22A, 22B. 
In the case where the resilient members 22A, 22B 
change shape abnormally resulting in misalignment of 
the position of the plate attachment members 23A, 23B, 10 
the guiding faces 37A, 37B serve to correct the misalign- 
ment by guiding the plate-attachment members 23A, 
23B into the position fixing holes 36A, 36B. 
[0035] Abutments 38A, 38B are located near the po- 
sition fixing holes 36A, 36B on that inner wall of the in- 15 
sertion chambers 33A, 33B which does not have the 
guiding faces 37A, 37B formed thereon. These abut- 
ments 38A, 38B make contact with shoulders 26A, 26B, 
each located at the projecting end of each of the resilient 
members 22A, 22B. The shoulders engage the abut- 20 
ments 38A, 38B, thereby preventing the resilient mem- 
bers 22A, 22B from moving outwardly (Fig. 2). 
[0036] Fitting protrusions 39a are formed on both 
sides of the retainer 30 and have angled guide faces 
39b in order to facilitate engagement with the holes 1 8a. 25 
Hub holes 41 are formed on both ends of a plate-shaped 
member 40 for engagement with the hubs 19. The two 
ends of the plate-shaped base 40 also have position fix- 
ing pins 42 projecting therefrom and for engagement 
with position fixing guide holes (not shown) of the plate 30 
P. 

[0037] The operation of the present embodiment is 
now explained. First the housing 10 is placed so that its 
attachment face 14 is upward. Then, the terminals 20A, 
20B are dropped into the cavities 1 1 A, 1 1 B under grav- 35 
itational force (Fig. 1 ). If projections 24A, 24B are not 
aligned with the insertion grooves 17A, 17B, the termi- 
nals 20A, 20B cannot be fully inserted because the pro- 
jections 24A, 24B engage the open ends of the cavities 
1 1 A, 1 1 B. Erroneous insertion of the terminals 20A, 20B *o 
is thereby prevented. 

[0038] When the terminals 20A, 20B are correctly in- 
serted into the cavities 11A, 11B, the retainer 30 is at- 
tached to the housing 10. During attachment, the ta- 
pered guide face 39b of the fitting protrusions 39a resil- 45 
iently bend the fitting members 1 8 of the housing 1 0 out- 
wards and once the retainer 30 is fully inserted, the pro- 
trusions 39a engage the fitting holes 18a to firmly lock 
the housing 10 in place. Furthermore, the hub 19 of the 
housing 10 enters the hub hole 41 of the retainer 30. 50 
[0039] As the retainer 30 is attached to the housing 
10, the attachment members 31 A, 31 B enter the open- 
ings 15A, 15B. At the same time, the plate attachment 
members 23A, 24B enter the insertion chambers 33A, 
33B as do the resilient members 22A, 22B. As shown in 55 
Figures 3 and 5, when attachment is complete, the plate 
attachment members 23A, 23B pass through the posi- 
tion fixing holes 36A, 36B and project outwards to a 



specified distance from the attachment face 35. The re- 
silient members 22A, 22B remain inside the insertion 
chambers 33A, 33B. The pushing faces 32A, 32B either 
make light contact with the faces 25A, 25B of the termi- 
nals 20A, 20B or face them at a close proximity. 
[0040] Regarding the attachment process of the re- 
tainer 1 0, the plate attachment members 23A are guided 
into the position fixing holes 36A even if, as shown in 
Figure 3 by bold lines, the plate attachment members 
23A are misaligned due to reasons such as the shape 
of the resilient members 22A being distorted during the 
manufacturing process of the large terminals 20A, or 
due to contact with other parts. This is because the plate 
attachment members 23A make contact with and are 
guided by the guiding faces 37A of the retainer 30, as 
shown in Figure 4. Consequently, the attachment oper- 
ation of the retainer 30 can be carried out smoothly, and 
damage to or distortion in shape of the plate attachment 
member 23A, due to collision with the inner walls of the 
insertion chambers 33A, is avoided. Similarly, in the 
case of the small terminals 20B, even if the plate attach- 
ment members 23B are misaligned the plate attachment 
members 23B are inserted smoothly into the position fix- 
ing holes 36B by the guiding faces 37B. 
[0041] Similarly, during the attachment process of the 
retainer 30, even if, due to e.g. sticking, the terminals 
20A, 20B are not inserted sufficiently deeply into the 
cavities 11 A, 11B, the pushing faces 32A, 32B of the 
retainer 30 make contact with the faces 25A, 25B which 
are pushed inwards. Thus, even if the terminals 20A, 
20 B are in a half-inserted position, they are forced into 
the fully inserted condition by the retainer 30. As a result, 
there is no risk that the terminals 20A, 20B may be left 
in a half-inserted position. 

[0042] When the plate connector 1 is in an attached 
condition as described above, the plate attachment 
members 23A, 23B projecting from the retainer 30 are 
fixed in the correct position since they pass through the 
position fixing holes 36A, 36B. Further, even if an exter- 
nal force is applied on the plate attachment members 
23A, 23B from the sides, their position will remain stable 
because they are supported at the extremity of the re- 
tainer. Moreover, if an external end force is applied in 
the longitudinal direction, the resilient members 22A, 
22B will bend, and damage to the plate attachment 
members 23A, 23B due to application of excess force 
is thereby avoided. 

[0043] When the plate connector 1 is to be attached 
to a plate P, the connector 1 is turned so that the plate 
attachment members 23A, 23B face the plate P. The po- 
sition of the plate connector 1 is then fixed with respect 
to the plate P by making the position fixing pin 42 enter 
guide holes (not shown) in the plate P, and by making 
the screwed holes 19a align with screw holes (not 
shown) in the plate P through which screws (not shown) 
may be passed. In this way, the plate connector 1 and 
the plate P are fixed together 

[0044] As shown in Figure 6, when the position of the 
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plate connector 1 is fixed with respect to the plate P, the 
position fixing holes 36A of the retainer 30 align with the 
attachment holes H of the plate P, and the plate attach- 
ment members 23A, protruding from each of the position 
fixing holes 36A, engage through the attachment holes 
H. At this juncture, since there is no misalignment, for 
reasons described above, the plate attachment mem- 
bers 23A enter smoothly into the attachment holes H. 
Moreover, there is almost no likelihood of the plate at- 
tachment members 23A getting stuck on the inner wall 
of the attachment holes H. However, even if the plate 
attachment members 23A do stick on the inner walls, 
they can move inwards due to the resilient members 
22A. This prevents damage to the plate attachment 
members 23A by the application of excess force. Simi- 
larly, the plate attachment members 23B enter the at- 
tachment holes H smoothly without any likelihood of 
damage. 

[0045] Once the plate attachment members 23A, 23B 
are inserted into the attachment holes H in the manner 
described above, the plate attachment members 23A, 
23B are fixed firmly to the plate P by soldering (not 
shown). The attachment of the plate connector 1 to the 
plate P is thus complete. 

[0046] After attaching the plate connector 1 to the 
plate P, corresponding male connectors (not shown) are 
inserted into the terminals 20A, 20B after passing 
through the insertion holes 13A, 13B of the housing 10. 
In this way, the corresponding connectors are connect- 
ed to the plate P. 

[0047] Although force is applied towards the plate P 
due to insertion resistance of the male terminal fittings 
against the terminals 20A, 20B, the insertion members 
21 A, 21 B are prevented from moving towards the plate 
attachment members 23A, 23B since the faces 25A, 
25B make contact with the pushing faces 32A, 32B. As 
a result, no force is applied to the plate attachment mem- 
bers 23A, 23B. Furthermore, since the terminals 20A, 
20B are supported by means of the abutment of the fac- 
es 25A, 25B and the pushing faces 32A, 32B, it is no 
longer necessary to provide a lance within the cavities 
11 A, 11 B that engages the terminals 20A, 20B (see 
lance 57 of Fig. 10). Moreover, even if the insertion 
members 21 A, 21 B move a little due to tolerance differ- 
ences, the shoulders 26A, 26B of the resilient members 
22A, 22B are engaged by the abutments 38A, 38B, 
thereby causing the resilient members 22A, 22B to bend 
and thus preventing their movement towards the plate 
attachment members 23A, 23B. The insertion resist- 
ance force applied to the insertion members 21 A, 21 B 
is thereby absorbed, and accordingly no force is applied 
on the plate attachment members 23A, 23B. Conse- 
quently, defective contact of the plate attachment mem- 
bers 23A, 23B due to movement resulting from applica- 
tion of force is prevented. 

[0048] As described above, the plate connector 1 of 
the above embodiment is arranged to correct the mis- 
alignment of the plate attachment members 23A, 23B 



by means of the attachment of the retainer 30, and to 
hold the plate attachment members 23A, 23B in the cor- 
rect position until attachment to the plate P is complete. 
As a result, attachment to the plate P can be carried out 

5 smoothly and damage to the plate attachment members 
23 A, 23 B due to collision with the plate P can be pre- 
vented. Moreover, since the correction of the misalign- 
ment of the plate attachment members 23A, 23B is car- 
ried out at the same time as the attachment of the re- 

10 tainer 30, operating efficiency is relatively higher com- 
pared to a process whereby misalignment is corrected 
by a process separate from the attachment to the retain- 
er 30. 

[0049] Moreover, since the retainer 30 has the push- 
's ing faces 32A, 32B provided therein, it is no longer nec- 
essary to provide elastic fitting members (such as lanc- 
es) in the cavities 11 A, 11 B in order to retain the termi- 
nals 20A, 20B. Consequently, when the terminals 20A, 
20B are inserted into the cavities 11 A, 11 B, there is no 
20 insertion resistance, unlike the case where elastic fitting 
members are provided. This allows smooth insertion of 
the terminals 20A, 20B without causing any change in 
shape or misalignment thereof. Since the shape of the 
cavities 11 A, 11B is relatively simple compared to the 
25 case where elastic fitting members are provided, the 
shape of the mould is simplified and the number of par- 
titions in the mould can be reduced. This permits a low- 
ering of the moulding cost. 

[0050] Figs. 10a- 10b illustrate a second embodiment 
30 having an intermediate and final attachment condition. 
[0051] Fig. 10a corresponds to Fig. 5 and the same 
components are given identical reference numerals. 
[0052] Alternative resilient plate-shaped fitting mem- 
bers 118 are provided having a larger aperture 118a 
35 than that illustrated in Fig. 5. The retainer 30 has fitting 
protrusions 139a provided at different levels as illustrat- 
ed in Fig. 10c, two at an inner location and one at an 
outer location. 

[0053] In use assembly of the retainer 30 and housing 

40 10 is in the manner previously described with the pro- 
trusions 139a engaging the aperture 118a in a snap fit- 
ting manner. However in this embodiment engagement 
is in two stages. The intermediate stage is illustrated in 
Fig. 10b wherein the protrusions 139a lie on either side 

45 of the outer arm of the fitting member 118. In this con- 
dition the retainer 30 is held securely at a spacing from 
the housing 10 and thus shields the attachment mem- 
bers 23A from damage during transport thereof, for ex- 
ample by bending. 

so [0054] When desired the retainer can be moved to the 
final attachment condition, illustrated in Figs. 10a and 
10c, thus permitting the attachment members 23A to 
protrude for attachment to the plate P. 
[0055] By virtue of the position fixing pin 42 and the 

55 screwed holes 19a, the retainer may be aligned with a 
plate P and urged to the final attachment condition as 
the attachment members are engaged in respective po- 
sition fixing holes 36A. 
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[0056] The angle of the tapered face of the protru- 
sions 139a may be arranged to ensure low force en- 
gagement in the intermediate condition and relatively 
high force engagement in the final condition. 
[0057] The present invention is not limited to the em- 
bodiments described above. For example, the possibil- 
ities described below also lie within the technical range 
of the present invention. Moreover, the present inven- 
tion may be embodied in various ways other than those 
described below without deviating from the scope there- 
of. 

[0058] Although the above embodiments are de- 
scribed with the plate connector 1 having female termi- 
nals 20A, 20B provided therein, the present invention 
can also apply to a plate connector provided with male 
terminals. 

[0059] In the embodiments described above, the 
pushing faces 32A, 32B are provided in the retainer 30 
instead of elastic fitting members as a means for holding 
the terminals 20A, 20B in the fully inserted condition. 
However, the present invention also applies to plate 
connectors having elastic fitting members provided in 
the cavities. In this case too, pushing faces can be pro- 
vided in the retainer 30. If the pushing faces are provid- 
ed, the terminal fittings can be pushed into the fully in- 
serted condition even if they stick at a half-inserted po- 
sition. 



Claims 

1. An electrical plate connector comprising a housing 
(10) with a cavity (11 A) formed therein, and a termi- 
nal (20A) in the cavity, said terminal (20A) compris- 
ing an insertion member (21 A) in the cavity (11 A) 
and a plate attachment member (23A) projecting 
from the cavity (1 1 A) and adapted for attachment to 
a plate P, the plate connector further comprising a 
retainer (30) attachable to a face of the housing (10) 
from which said plate attachment member (23A) 
projects, the retainer (30) having a position fixing 
hole (36A) formed therein for receiving and correct- 
ing the position of the plate attachment member 
(23A) as the retainer (30) is attached to the housing 
(10) in use, said retainer having a pushing face 
(32A, 32B) adapted to engage said insertion mem- 
ber (21 A) and urge said insertion member inwardly 
of said cavity (1 1 A), as the retainer (30) is attached 
to the housing (10) in use, and said retainer (30) 
and housing (10) have co-operating snap fitting 
latch members (18,39A;118;139A) to retain the 
housing and retainer in a fully engaged condition, 
characterised in that said terminal (20A) includes 
a serpentine resilient member (22A) between the 
insertion member (21A) and the plate attachment 
member (23A), the retainer (30) further including a 
tapered guide face (37A) for smoothly connecting 
the cavity (1 1 A) to the position fixing hole (36A), and 



for guiding the plate attachment member (23A) into 
the position fixing hole (36A) during attachment to 
the housing, and said snap-fitting latch members al- 
so being engageable to retain the housing and re- 
5 tainer at a separation. 

2. A connector according to Claim 1 , wherein said ta- 
pered guide face (37A) is circular about said hole. 

10 3. a connector according to Claim 2, wherein said ta- 
pered guide face (37A) is constituted by said posi- 
tion fixing hole (23A). 

4. A connector according to Claim 3, wherein said po- 
15 sition fixing hole (23A) comprising a parallel sided 

bore outboard of said tapered guide face (37 A). 

5. A connector according to any preceding claim 
wherein said terminal (20A) includes opposite 

20 shoulders (25A) for abutment with opposite pushing 
faces (32A) of said retainer. 

6. A connector according to any preceding Claim, and 
further including a recess (17A) at one side of said 

25 cavity (1 1 A), said terminal (20A) including a protru- 
sion (24A) extending to one side thereof and en- 
gageable in said recess (17A) on insertion of said 
fitting. 

30 7. a connector according to Claim 6, wherein said pro- 
trusion (24A) comprises a planar rectangular mem- 
ber substantially perpendicular to said terminal, and 
the recess (17A) comprises a slot. 

35 8. A connector according to any preceding Claim, 
wherein said terminal (20A) is one piece. 

9. A connector according to any preceding claim, 
wherein said resilient member (22A) extends at one 

40 side of said insertion member (21 A). 

10. A connector according to claim 8 or claim 9, wherein 
said terminal (20A) is formed from a sheet metal. 

45 11. A connector according to any preceding Claim, and 
having a plurality of said cavities (11A,11B), one of 
said attachment members (23A.23B) being provid- 
ed for each cavity (11A,11B), and a retainer (30) 
having a plurality of said position fixing holes (36A, 
50 36B), one for each of said attachment members 
(23A.23B). 



Patentanspruche 

55 

1. Elektrischer Platten- bzw. Kartenstecker bzw. 
-steckverbinder, der ein Gehause (1 0) mit einer dar- 
in ausgebildeten Vertiefung bzw. Hohlraum bzw. 
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Kammer bzw. Kavitat (11 A) und einen AnschluR, 
bzw. Klemme bzw. Terminal (20A) in dem Hohl- 
raum, der ein Einschub- bzw. Enfug- bzw. Einsetz- 
glied (21A) in dem Hohlraum (11A) aufweist, und 
ein Plattenanfugungs- bzw. Halterungs- bzw. Befe- 
stigungsglied (23A) aufweist, das von dem Hohl- 
raum (11 A) hervorsteht und zur Befestigung an ei- 
ner Platte P angepaBt ist, wobei der Plattenstecker 
weiterhin eine, an einer Seite bzw. Flache des Ge- 
hauses (10), von welchem das Plattenanfugungs- 
glied (23A) hervorsteht, befestigbare Halterung 
bzw. Feststell- bzw. Ruckhalteeinrichtung (30) auf- 
weist, 

wobei die Ruckhalteeinrichtung (30) ein positi- 
onsfixierendes Loch bzw. Bohrung (36A) darin 
ausgebildet aufweist, urn die Position des Plat- 
tenanfugungsglieds (23A) zu erhalten und zu 
korrigieren, wenn die Ruckhalteeinrichtung 
(30) am Gehause (10) im Gebrauch befestigt 
wird, 

wobei die Ruckhalteeinrichtung eine Schiebe- 
bzw. Druckflache bzw. -seite (32A, 32B) auf- 
weist, die angepa&t ist, mit dem Einfugglied 
(21 A) in Eingriff gebracht zu werden bzw. mit 
diesem wechselzuwirken und das Einfugglied 
einwarts in den Hohlraum (11 A) zu treiben, 
wenn die Ruckhalteeinrichtung (30) im Ge- 
brauch am Gehause (10) befestigt wird, 
und wobei die Ruckhalteeinrichtung (30) und 
das Gehause (10) zusammenwirkende 
Schnappassrastglieder (18, 39A; 118; 139A) 
aufweisen, urn das Gehause und die Ruckhal- 
teeinrichtung in einem voll eingegriffenen Zu- 
stand zuruckzuhalten, 

gekennzeichnet dadurch, daft der Anschluli 
(20A), ein schlangenformiges ruckstellfahiges bzw. 
federndes Glied (22A) zwischen dem Einfugglied 
(21A) und dem Plattenanfugungsglied (23A) ent- 
halt, 

wobei die Ruckhalteeinrichtung (30) weiterhin 
eine sich verjungende bzw. zulaufende Fun- 
rungs- bzw. Leitflache (37 A) zum leichten bzw. 
glatten Verbinden des Hohlraums (11 A) mit 
dem positionsfixierenden Loch (36A) und zur 
Fuhrung des Plattenanfugungsglieds (23A) in 
das positionsfixierende Loch (36A) wahrend 
der Befestigung am Gehause, enthalt, 
und wobei die Schnappassrastglieder auch 
einrastbarsind, um das Gehause und die Ruck- 
halteeinrichtung in einem Abstand bzw. ge- 
trennt zuruckzuhalten. 

2. Stecker gemali Anspruch 1 , wobei die sich verjun- 
gende Fuhrungsflache (37A) kreisfdrmig um das 
Loch ist. 



3. Stecker gemaB Anspruch 2, wobei die sich verjun- 
gende Fuhrungsflache (37A) durch das positionsfi- 
xierende Loch (36A) gebildet ist. 

5 4. Stecker gemaR Anspruch 3, wobei das positionsfi- 
xierende Loch (36A) eine parallelseitige Bohrung 
au&enbords bzw. auBerhalb bzw. auswarts der sich 
verjungenden Fuhrungsflache (37 A) aufweist. 

10 5. Stecker gemaB einem vorangehenden Anspruch, 
wobei der Anschluli (20A) gegenuberiiegende bzw. 
entgegengesetzte Vorsprunge (25A) zur Auflage 
bzw. Anschlag mitgegenuberliegenden bzw. entge- 
gengesetzten Druckflachen (32A) der Ruckhalte- 

15 einrichtung beinhaltet. 

6. Stecker gemaB einem vorangehenden Anspruch, 
und welcher weiterhin eine Aussparung bzw. Ruck- 
sprung (17A) an einer Seite des Hohlraums (11A) 
20 beinhaltet, wobei der AnschluR (20A) einen Vor- 
sprung (24A) beinhaltet, der zu einer Seite davon 
vorspringt, und beim Einfugen des Verbundstucks 
in die Aussparung (17A) eingreifbar ist. 

25 7. Stecker gemaR Anspruch 6, wobei der Vorsprung 
(24A) ein ebenes rechtekkiges Glied aufweist, wel- 
ches im wesentlichen senkrecht zum AnschlufJ ist 
und wobei die Aussparung (17A) einen Schlitz auf- 
weist. 

30 

8. Stecker gemafi einem vorangehenden Anspruch, 
wobei der Anschluli (20A) aus einem Stuck besteht. 

9. Stecker gemali einem vorangehenden Anspruch, 
35 wobei sich das ruckstellfahige Glied (22A) an einer 

Seite des Einfugglieds (21 A) erstreckt. 

10. Stecker gemali Anspruch 8 oder Anspruch 9, wobei 
der Anschluli (20A) aus Blech geformt ist. 

40 

11. Stecker gemali einem vorangehenden Anspruch, 
und der eine Vielzahl von Hohlraumen (11 A, 11 B) 
hat, wobei je eines der Anfugungsglieder (23A, 
23B) fur jeden Hohlraum (1 1 A, 1 1 B) vorgesehen ist, 

45 und eine Ruckhalteeinrichtung (30) aufweist, wel- 
che eine Vielzahl von positionsfixierenden Lochern 
(36A, 36B) besitzt, und zwar eines fur jedes der An- 
fugungsglieder(23A, 23B). 

50 

Revendications 

1. Connecteur pour carte electrique comprenant un 
boTtier (10) muni d'une cavite (11 A) formee a Tinte- 
55 rieur de celui-ci, et une borne (20A) placee dans la 
cavite, ladite borne (20A) comprenant un organe 
d'insertion (21 A) dans la cavite (11 A) et un element 
de fixation de carte (23A) faisant saillie hors de la 
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cavite (11 A) et adapte pour etre fixe a une carte P, 
le connecteur pour carte comprenant en outre un 
dispositif de retenue (30) pouvant etre fixe sur une 
face du boTtier (1 0) a partir de laquelle ledit element 
de fixation de carte (23A) fait saillie, le dispositif de 5 
retenue (30) ayant un trou de determination de po- 
sition (36A) forme a I'interieur de celui-ci pour rece- 
voir et corriger la position de I'element de fixation 
de carte (23A) lorsque le dispositif de retenue (30) 
est fixe au boTtier (10) en service, ledit dispositif de 
retenue ayant une face de poussee (32A, 32B) 
adaptee pour venir en prise avec ledit organe d'in- 
sertion (21A) et solliciter ledit organe desertion a 
I'interieur de ladite cavite (11 A), lorsque le dispositif 
de retenue (30) est fixe au boTtier (10) en service, 
et ledit dispositif de retenue (30) et le boitier (10) 
ont des elements de verrouillage par encliquetage 
qui cooperent (18, 39A ; 118 ; 139A) afin de retenir 
le boitier et le dispositif de retenue dans un etat de 
complete mise en prise, caracterise en ce que la- 
dite borne (20A) comprend un element elastique in- 
curve (22A) entre I'organe d'insertion (21 A) et I'ele- 
ment de fixation de carte (23A), le dispositif de re- 
tenue (30) comprenant en outre une face de guida- 
ge amincie (37 A) pour raccorder sans a-coups la 
cavite (11 A) au trou de determination de position 
(36A), et pour guider I'element de fixation de carte 
(23A) dans le trou de determination de position 
(36A) pendant la fixation sur le boTtier, et lesdits ele- 
ments de verrouillage par encliquetage etant ega- 
lement susceptibles de venir en prise pour retenir 
le boTtier et le dispositif de retenue au niveau d'une 
separation. 

2. Connecteur selon la revendication 1, dans lequel 
ladite face de guidage amincie (37A) est circulaire 
autour dudit trou. 

3. Connecteur selon la revendication 2, dans lequel 
ladite face de guidage amincie (37A) se compose 
dudit trou de determination de position (23A). 

4. Connecteur selon la revendication 3, dans lequel 
ledit trou de determination de position (23A) com- 
prenant une embouchure de trou paralleie de ladite 
face de guidage amincie (37A). 

5. Connecteur selon Tune quelconque des revendica- 
tions precedentes, dans lequel ladite borne (20A) 
comprend des epaulements opposes (25A) pour 
venir en butee contre des faces de poussee oppo- 
sees (32A) dudit dispositif de retenue. 

6. Connecteur selon Tune quelconque des revendica- 
tions precedentes, et comprenant en outre un creux 
(17A) sur un cote de ladite cavite (11 A), ladite borne 
(20A) comprenant une saillie (24A) s'etendant sur 
un cote de celle-ci et pouvant venir en prise dans 



ledit creux (17A) lors de I'insertion de ladite borne. 

7. Connecteur selon la revendication 6, dans lequel 
ladite saillie (24A) comprend un element rectangu- 
laire plan sensiblement perpendiculaire a ladite bor- 
ne, et le creux (17A) comprend une fente. 

8. Connecteur selon I'une quelconque des revendica- 
tions precedentes, dans lequel ladite borne (20A) 
ne forme qu'une seule piece. 

9. Connecteur selon I'une quelconque des revendica- 
tions precedentes, dans lequel ledit element elasti- 
que (22A) s'etend d'un cote dudit organe d'insertion 
(21A). 

10. Connecteur selon la revendication 8 ou la revendi- 
cation 9, dans lequel ladite borne (20A) est consti- 
tute d'une tole. 

1 1 . Connecteur selon Tune quelconque des revendica- 
tions precedentes, et ayant une pluralite desdites 
cavites (11 A, 11 B), un desdits elements de fixation 
(23A, 23B) etant prevu pour chaque cavite (11 A, 
1 1 B), et un dispositif de retenue (30) ayant une plu- 
ralite desdits trous de determination de position 
(36A, 36B), un pour chacun desdits elements de 
fixation (23A, 23B). 
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